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SUGGESTIONS FOR THE PREVENTION OF INFESTATIONS 
OF CULTIVATED MUSHROOMS BY INSECTS AND OTHER PASTS 
By 0. 3, GAEM, Assistant Entomologist, 


Division of Truck-Crop Insects, Bureau of 
Entomology, U. 8S. Department of Agriculture 


“is Damage caused by mushraom flies, mites, and other pests can be 


reduced to a considerable extent by the use of certain precautionary 
measures before the compost iz put into the house and during the pro- 
cess of its heating in the beds. Mushroom mycelium is very sensitive 
to most chemicals, and, furthermore, it is difficult to kill mushroom 
pests in the beds, as the chemicals used for their control do.not pene- 
trate the compost readily. It is, therefore, essontial that every ef- 
fort possible be made to rid the compost and houses of insects and oth- 
er pests before the beds are planted and to prevent infestation during 
the cropping season. Recent studies. have shown that the measures given 
below, if carefully followed, will be of material benefit. 


In the first place, all spent compost should be removed from 
the house as soon as the beds have stopped producing and should be uti- 
lized as far away fran the houses as possible. It should never be used 
immediately in grecnhouses where workmen are likely to waik over it be- 
fore entering the mushroom houses, as mites are likely to be carried 
from it into the mushroom house on the worknen's shocs. » The area upon 
which the manure is composted should be well drained, thoroughly cleaned 
of all rubbish, and sprayed .ith a 5 per cent solution of formaldchyde, 
prior to the unloading of any fresh manure. 


Composting.--Straw should be added to short fianure and all 
lumps or cakes of laanure well shaken out or broken uw. The compost 
heap should be kept well ricked up during the composting, especially 
after the second and third turnings, in order that as little surface as 
possible may be exposed to insects and the weather. Avoid having the 
compost too wet, ecpocially after the third turning. 


Filling the houso.--The house should be fumigated before fill- 
ing by burning sulphur at the rate of 6 pounds per 1,000 cubic feet of 
air space, This funigation should be sufficient to free the house of 
any mites or insccts which may have lived over 7the previous cropping 
scason. The sulphur can be burned in a 50-gsellon oil drwmi cut in helf 
the long way, or in spocially made galvanized or shect-iron trays, so 
that the molten sulphur will not flow and set fire to the house. Two 
picces Cf wood, such as plaster lath, should be placed crosswise in 
the bottom of the container to admit more oir to the burning sulphur. 
The repidity and thoroughness in turning con be greatly aided by plac- 
ing pieccs of crumpled paper down the centor of the container and then 
pouring the sulphur elong cach side of the row of vaper. 
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possible, clean up ail loose 
compost in the clloyways, and close the house as tightly as possible. ; 
If the weathor is cool when the compost is ready to go into the 
house, the house should be heated before the eorpost is placed in 
eG 


it. This is especially important where the compost is very short, 
over-composted, or too wet. If the compost, after being placcd in 
the house, goes through the proper heating process, the higher tcm- { 


peratures obtained at this time should cither drive oll enimal life 
to the surface of the compost whero fumigants will bo effective, or | 
kill it. Therefore everything possible should be done to raise the 4 
temperature of the beds as high as practicable and also to distri- 

bute the heat evonly throughout the housc. As a goneral rule, tho 
temperature in the lover bed docs not go high enough to kill the 

pests or to drive them to the surface of the compost. ‘This, hovw- 

ever, con be correctcd by raising the lower bed from 4 to 6 inches 

off the ground. If this can’not be done, do not fill the bcd, as 

it Will only prove a breeding ground for mites amd flics which will 

infest the rest of the house. An accurate soil thermometer should be 

placed in the bottom and top beds and the temoraturcs observed re- 

gularly. The compost in the top bed will heat up more quickly than 

that in the bottom bed, beccuse the top beds are the last ones filled 

and the compost does not, therefore, lose much of its latent heat be- 

fore the house is closed. The temperature of the compost in the top 

bed is also inercased by the warm air which rises to the top of the 

house and rericins there unless distributed by forced circulation. 

The bottom beds, unless sided by foreed circulation, ere generally 

slow to heat up and frequently do not get hot enough to rid them of 
excessive moisture end to kill the insects ond mites which are al- 

most invariably present in the compost. 


Forced-air circuletion.--The result of experinents on forecd 
air circulation show that electric fans may be used to advantage to 
distribute the hot cir about the beds evonly. This method can be 
utilized by the majority of growers with a little added expense if 
their houses aro equipped with electricity, thus cqualizing both the f 
air and compost temperatures. ‘In general the air tempercture can i 
be practically equalized all ovor the house and the compost termpera- { 
ture in the Lottom.bed can be brought to «within 10° to 15° of that i 
of the top beds. This is true, hotever, only when the bottom bed 
is raised off the ground. In sane eases observed, where the bot- 
tom bed was raised off the ground, the compost toriperature in these 
beds was brought to within 2° of the temporature in the top beds. 


Method of circulating the air.--Use three 16-inch oscillat- 
ing electric fans for < 50 to 75‘ foot single house. Plece the tans 
in the filling elleyiay facing the beas, and point the fon blades 
upward at an angle of 45° . Place the fans in the house.as soon 
as 1t kas becn filled and closcd, and distribute them at equal dis-— 
tances from one ancther in the filling alleyway. Whon the toempors- 
ture of the caipost in the top bed reaches 125° to 130° F., start 


the fans and allow them to rum from 8 to 10 hours. After the fans 
have been off for an hour or tivo to allow the heat in the top bod to 
build up, the fans should again be started. This process should bo 
continued until o11 excess moisture hds been dried out of the compost. 
Care should be exercised to prevent burning. 


Funigation.--Sinco the air tomperature in a mushroom house is 
generally 15° to 20° below the temvernture of the compost, insects and 
mites which are driven to the surface of the compost survive in this 
lower air terperature. Hence it is very important thet the house be 
fumigated at the tine the compost is at its’ peak heat. 


Calcium cyenide.--For several years ccicium cyanide at the rate 
of 1 pound to 1,000 cubic feet of air space has been customarily used 
for this furiigation. Owing to the conditions of high humidity and ten- 
perature in the house ct this time, the hydrocyanic-acid gas is liberated 
from calcium cyanide very rapidly. Experimental work has shown that the 
maxinun. concentration of the gas is obtained vithin 15 minutes after 
scattering the granulated form of ealcium cyanide in the alleyways. In 
view of the rapid evolution of this very poisonous gas, tho calcium cy- 
anide should be scattered in the alleyways as quickly as possible, the 
house vacated immediatcly, and left closed over night. Do not scatter 
calcium cyenide in the alleyways where there are puddles of water, as 
much of the value of the material will be lost through combination of 
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the gas with the water. Fumigate if possible when there is little air 
movement. If the adjoining house is in a bearing stage, fuwiigato only 
when the iind is bkoving away from it, as the gas misht bo carried fron 
the house which is being funigated into the bearing house and cause 
considerablo damage, If the adjacent house is part of the double house 


being fusigated, the ventilators in the bearing house should be closed 
and the doors opened. If it is not ao part of the house being furiigated, 
then both the doors and ventilators should be opened, weather permitting. 


Sulphur.--The practice of burning flovers of sulphur when conpost 
is at peak heat in the houss, while not as genernlly practiccd as cyanide 
funigation, was used by several eastorn and midwestern growers during the 
past scason. Sulphur funigetion is much cheaper than cyanide fumigation 
and is apparently more effective on mites than eyenide. Sulphur funiga- 
tion has a tendgn¢y to inerocase slightly the acidity of the surface com- 
post and especially on the top bods where condensation of the moisture 
occurs and where more of the sulphur fumes are absorbed. <A greenish 

mold sometimes follows sulphur fumigation and it has been the observation 
of some growers that this mold is more pronounced in cases where the com- 
post was cooled down too quickly after it had reached its peak-heat in 
the beds. However, results of several yicld tests showed that sulphur 
funigation did not heave any delcterious effect on the coripost for sub- 
sequent mushroom culture. 


Do not use over 2 pounds of flowers of su phur por 1,000 cubic 
fect of air space, and do not leavo the house closed for over 5 hours 
after all the sulphur has bummed. The sulphur should be burned in the 
seme manner as stated in a previous paragraph, and the scme prevca Lution= 
ary Licasures oe to prevent injury to sroving mushrooris in’ ngdee ome 


houses as in cyanide fumigetion. 


Aftor funication.--Aftor the compost has been properly hected 

and funigeted every procaution sould be taken to prevent roinfestation. 
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Flics-are gonerally present in compost heaps, therefore it is a goo 
plen to sereen all doors ond ventilators with 30-mesh copper wire screcn 
to prevent tho ontrance of these pests into tho house,’ Flies also very 
frequently migrete from adjacent infested houses ' aes Ware: im. the-vcroap= 
ping stcto to a newly filled nouse before the casing soil has been placed , 
on the bed, They also carry injurious hushrven ate cs into the house, baad | 
mitos clinging to the legs end bodics of tho flics. Keep a diligent 
watch for flics end other pests at least until tho house has been CASCHe 





} { . f 
When a few flics sppear, dust the house ti.iee a weok, using ee 
f air space, and keep the 
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ounces of pyrcthrum dust per 1,000 peers Pees, 0 
house closéd ovor night after dusting A dust. .contcinings cbout 69 por 
ecnt of ground lowers of pyrothrum ox 1 40 ner cent of finely ground 

cley ra:cins suspended in the eir longer end has proved more effective 


Bey 


than the pure sround pyrethrum flowors. 


2 s about 6 by 8 inches in, dincnsicon 
astern end of the house has proved a 


orn 
cabs station method for attracting flics cven before they have laid all 


of their elie The flies ray be cought by covering the lover helt of 
the door with a sheet of heavy wrepning paper cocted with sticky tree- 
banding matcrial. The soction of the papor that would cover tho glass 
pane should be cut out befcre tho sticky nicterial is ae dGae if the 
house is over 50 fect long, panes of class should bo placed in oach 
aoor.e 


Do not use kerosene or any oil as a Sprcy in comncéticn with 
riushroom culture after the corypost is in the house, as it is likely to 
ecauso serious injury. Whe rapid tultiplication or development of in- ' 
sect end mite life in the house curing the c#opping porice ean be de- 
erecsed by kecping the house woll ventilated ong by Keonine, the Sin tem= 
perature bolow 55° Fy 
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